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Abstr act
Using N O A A IA VH R Lo cal Area Co ve rag叫 A C)data received in Japan, w e made
N DV I Ma xin um V altleCo mpo site s(M V Cs)and got the m o nth ly data s et of 12 Japan
Vegetatio nhde x(J VI)for o n eye ar･ Crop ping-patter nw as analyz ed in agricultu ralar e a sin
Japa nlユ血g m .
I. Introdu ctio n
Ma ny studiesha v e sho wnthats atenite re m ote sen sl ngtechniqu eis apo w erfulto ol for
agric ultu r e no nito ring･ Ho w e ve rL AND S AT data c an o nlybe acquir edo n c ein16 days andare
highlyrestrictedbyclo uds･ This m ake sL A N D S A Tdatahotv eryr eliable s o ur c efo rte mpo ral
v ariatio n analys esin c ountrie slikeJapan･ N O A A/A VE R R data o nthe otherhand, c a nbe
acquired d ailya nd co mpar a.tively丘e e丘o m clo udr e striction .
Natio n al Oce anic and Atm ospheric A d min str ation(N O A)ha sprepa red w e eklyGlob al
Vegetatio nlnde x(G VI)im age s using N O A A/A V tIR R data since April 1982･ A Ve ry high
c orelation is reported betw e en vegetatio nlndex and the bio m a sspr oductio n(Ju stice et al.,
1985).
Spati alr es olutions of G V Iim ages are m orethan10km ･ Itis e xc e s siv elarge valu eto apply
to monitorlng agrlC ultu ralc rop-pattem inJapan. So w epr epar ed m o nth lyJapanes eVegetatio n
h de x(JV T)im agesthathave spatialres olutio n of lkm tlSingNO A A/A V H R R data.
2. M ethods
2.1. Se n s o r a nd data
We u s ed N OA A1 11/ A V HR R data to prepar eJ V I im age s･ Sc a n ni ng Width of
N O A A /V H R R is2800km ･ Spatialres olutionis1･1 knatn adir obs ervatio n･ T heJV Iim age s
w er ec reated u sing A V Hn C E l(visible r ed:580- 680n m) and C H 2(n e ar-infr ar ed:725-
1100n m)m eas ur e ments.
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2.2. N DV I
So me r em ote sen singdata are rAntedto the activityofthe vegetation. O fte n visible and
n ear-infrar edr eflectanc es are c o mbin edto co mpute v egetationindic esin o rdertob ring o utthe
differ e n c e ofr adio m etric r e spo n s ebetw ee nthe activ egr e en c an opyandba re s oils. No rmalized
Differenti al Vegetatio nh de xOVD Ⅵ) (Yate s etal･, 1984)is m o st c o m monlyu s edto e stim ate
the am o u ntofv egetatio n. ND V Iisdefin eda sfolo w s:
N D V I=(C H 2- C Ⅱ1)/(C H 2＋CH l) … ‥ … … . = … . (1)
where C H l
,
C H 2a re obs e rv atio ndata of CI‡1and C H 2
T he valu e oftheN DV Itake stheo r etical lybetw e e n-l and1. Thehigher the v egetatio n
a ctivityisthe clo se rthe N DV Igetsto0+5･ Where the r eis n ov egetatio n c o ve r(bare s oil),the
N D V Iis nearlyO･ T he v alu esofthe ND Ⅵ be c om en egativein clo ud, s n o w a nd w aterar e as.
2･3･ Japa n Vegetatio nlnde x(JVI)
UsingN O A A/A V H RR Lo c al Ar ea Coverage(L A C)data r e ceived inJapan, d aily L A C
data s ets we re c reated･ W e then c o mpiledm o nth 1y ND Ⅵ im age s u singN D Ⅵ Ma xim um Valu e
Co rnpo sites(MVCs)andgot12JV I for on e
.
yea r.
Cropplng-Patter nW a S anlyz ed in agn c ulturalare a sinJapan usingJV =･ The s e ar e a s w er e
sho w nfigu r e1.
3. Re sults
3･1･ Tempo r al va riations of N D V I in agric tLltu l
.al a r e a
JVI im age sfr o mApril 1991to M ar ch 1992wer e c o mpiled･ In April,the 血 )stvalu es of
the ND Ⅵto the no rth of Kanto- district areles sthan 0.2 while thos eto the s outhof Kanto-
district arehigher than O･2･ In Ju n e,the valu es ofthe ND V Ithr otlgho utJapanbec om ehighe r
tha nO12 exc eptinthe agric ultu ral卑r ea SQ) addyfields andupland fa mizLgfields)whe rethe
value sof N D V Iar e abo utO･1･ T hisisbe c an s e cropsin thos ear eas ar eatthe-begilln lngStage Of
theirgr o w血 h Augu st, the valu es of the ND V I higertha nO･25arefo undev erywhe r ee x c ept
u rban a r e aslike Tokyo and Os aka･ At thistin eoftheye ar, the agric ultu ralar e as ar e widely
c ove red withgro w nc rops･ In October, afterthe ha rv e st tim e, the valu es ofthe ND VI fal l
steeplyin the agdc ultu ralar eas.
3.1.1. Paddy fields
As fo rpaddyfields, w e sele ctedthefollowing10sites;Ishikari Plain, Ha chir o-gata,
Send ai Plain
,
NiigataPlain･ Aiz uBasin, Ka ntoPlain(n e arUts u n omiya), NobiPlain, Okaya n a
Plain･ Toku shim aPlain a nd SagaPlaint Sho wn infigu r e2are m onthlyN D V Ivariatio n sfro m
April1991to Ma rch 1992･ Figu re2(a)repr esents no rthe m partofJapan,O')c e ntralpa rt and(c)
s outh- w esternpartr e spe ctiv ely. N D VIv ariatio n s of NiigataPlain are sho wnboth in(a)a nd(b)
as a standard u sed fo rpu rpo se sofco mpariso n.
In n orther npartof Japan sho w nin figu re2(a), the N D VIs re a ch their m a xim um value s
eitherinJulyo rinAugu st and keep valu esle ssthanO105 &o mDece mberto M arch e v e rywhere･
O nlyin May･ a cle ardiffere n cein the valu e of the ND V=c anbefound･ Thekindofcr op planted
in paddyfields notu s ed fo rrice a ndthe are aof these 鮎1ds m akethisdiffe,en ce . The,e arefew
paddyfieldsfo rwinter whe atin Niigata while there are20 %of al1paddyfieldinSend ai,4 0 %
inlshika riand Hachir o-gata･ In =achiro-gata, winter wheatgr ow sfastre sultingin a napparent
peak in M ay while the reis n os u chpe ak inlshikari. Les s s n o wfallinSend aim ake s wheata nd
vegetablegro win wintertim ere sultinginthe NDVIs abo ut0.05.
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In c e ntralpartof Japan, a s sho w ninfigu re2(b), the ge n e ralshape of thetw oc u rv es of
N iigala and A iヱuis the same. T he ND Ⅵs of both Uts um om lya and Nobirea chtheir m a xim um
v altlein AngtlSt and maintain a certain a m o unt of valu e e v e ni winte rtim e･ Thisis p artly
be catlS etheir winte r whe at andv egetable sBr o win winte rand als obec a us etheirric eyield latein
c o mparis o nwi thother ar e a s. Av e r age ND VIs ar elo win Nobibe c a u s e ofthe u rb aniz ation.
h south- w e ste rnpartof Japa n,tw o- cr opsyste m lSpos sible which re s ultsin an ap pare nt
doublかpeiakshape of ND VItim eprofilesinfigu re2(c). T he s epe aks r epr ese nttheharv e sttim e
of rice a nd winter c r ops
l
m ainly winter wheat･
3.1.2. tJpla nd far ming fields
As fo r upland fa mingfields, w e s el cted thefollo wing6site s;Toka chi Plain, A ba shiri
Plain
,
HokusoPlate atlin Chibapr efe ctu re, Ts u m akoiPlate a uin G um n apr efe cture, Na n s ats u
districtin Kagoshim apr efectu r e a nd M iyako n ojyo Basinin M iya z akiprefe cture･ M o nthly
ND V Ivariatio ns are sho w ninfigtu e3.
S ho wnin 丘gure3(a)ar eToka chi, Abashiri and Eoku s othat ar elo c ated in potato and
s ugar-be et z o ne ･ The ND VItim epr ofile s show an appar e ntpe ak in s u m m ertim e. Sn o wfall in
Tokachiand A ba shid keepsN D Ⅵs alm o stzer o&o mDe celnbe rto Ma r ch.
Sho w nin figu r e3(ち)ar eTs um akoi, Miyako n ojyo and Nansats uthat a relocated in
-v egetable z o n e･ TheN D Ⅵc u rv esin the se area sha v e multiplepe aks a c c o rdingto thedo min ant
v egetable sin e ach a re a･ M iyako n oJyO and Nan s atstlo c ated in s o uth- w e ste rn part of Jap an
maintain a c e rtain valu eof ND VIe v e ninwintertim eL
3.1.3. Gr a s sla nd
Asfo rgra s sland･ w eselected Kons e nPlaininflokkaido a nd Aso districtin Kyu syu･ In
botha r e a sthe ND Ⅵsinfigur e4in c rea s e a spa stu r eplantgro w sfr o mSpringtoSu m m er.1In
Su m er,the ND Ⅵsdr opbe c atlS e Ofgr a zl ng.
3.1.4. tlrba n a r e a s
Asfo∫ tlrba n a re as
,
w e s el cted Tokyo and Os aka･ Fign re 4 sho w sthe N D V Itim e
pr
l
ofiles ofthetw o cities･ T he ND Ⅵsin Tokyo show akind ofs e a s onalva riatio n while the
N D VIsin Os akake eplow valn esthr o ughouttheye a r.
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